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Safety Precautions 


When testing clectronic equipment, there is always a da 
"i ways a danger present. Unexpected 
voltages can le present at unusual locations In defective equipment. The tech= 


ian should hecomefainllat with the device that be tg werkive op nal observe The 
following, precautions. . 


‘An isolation transformer should always be ned on equipment having th chasis 

tha one le othe AC: power ne Se 

. When makingtest lend conectionsw high voltage noines, remove the power. If 
iocanmadbme, Henge oameotic witha enna or meth oe 

Non to reduce the posabitiy of shocks” non ems SRL OR anlage 
Diechn ge iter capacitors before 
store n charge 

4, Nena peat 


ctnj.toot dads w them, Capacitors can 

could be dangerous ts the tecinilane 

‘orequpment is ing oror. Broken or frayed 1e5¢leade canbe 

excreniely dhigerous and can expone the techn wo dangerous potentials. 
FRemowe ive eit Heads inineditely after tie test has icn completed to reduce 
the poxsibility of shock. 

. Ro mot work alone when working on hazardous etrcult. 
Dereon chase by incase ofaccident, Remember, even a minor ahoek ean be the 
Chuse ofa more seriousaceideny, suchas fallingagninst the equipment, oF Com= 
ing in contact with high voltages. sy 


Always have another 
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INSTRUCTION MANUAL FOR THE SENCORE 
SM152 SWEEP AND MARKER GENERATOR 


DESCRIPTION 


‘The color television receiver has many critical tuned circuits that must be properly 
aligned or the set will not give a good color picture that it was designed to do. With 
the increased production of color ‘TV receivers, it became apparent that a sweep 
and marker generator that was fastand casy to use, arid produced foolproof outputs 
was necessary to satisfy ficldrequirements, Inthe past, sweep alignment hs been 
time consuming and difficult because of the number of picces of equipment needed 
and the complexity of the hook up to the TY sct before alignment could take place. 
Sencore engincershave spent considerable time indeveloping a unique breakthrough 

ent equipment, All the troubles and problems of sweep equipment 
that have been found in the past, have been eliminated in the SM152. Now, the five 
pices of equipment previously needed to do the cumplete aligument job have been 
combined into one easy to use, acgurate sweep and marker generator. Here are a 
few of the SMIS2 features: 


Generates text book response curves dirough high stability, extremely tlat RF 
‘output displayed on an ultra linear sweep. 
y chroma signal for injection into the IF or chroma bandpass amplifier 


19 Markers available at the push of a button with a true post injection system. 

8 crystal controlled markers for the ‘TV IF can be viewed simultaneously or one 
ata time, 

Sweep direction and response polarity Iully controled to enable the technician to 
duplicate the iMustrations given inthe alignment instructions of the different man= 
ulacturers. 

Calibrated sweep width and RE outpot voltage. 

Large 11 inch illuminated dial for easy reading, 

Completely solid! state with electronic sweep. 

Three curves are shown oo the front panel, RF, IP, and Chroma with marker 
locations. No need to keep referring to maoual for ideal curve shape. 


SPECIFICATIONS 


RM Ouput: Variable 10uv 1 100my, Natwess +3 db over all bands: 
Haines over 15 Milz sweep on 10-55 Mllz bani +0. 34 
50-120 Miz band # 0. §dbi 110-230 Mitz band + 3 db, 


Chroma Ouiput: 0 (0 2 volts PP ® chroma jack. 


FACIE Outputs 10.7 Mie erystal conerotted (1000¥ fixed) 
Frequency Coverage: 6 bands 
Chroma’ ~ 45.75 MHz picture cartier with 42.17 Mllz swept 
subcarrier (3 Milz eweep) 
3.58 Milz swept chroma signa) available at 
chroma jack (3 Milz sweep) 


Sweep: 


Markers 


AP Spot + 39 Milz -48 Miz (no sweep) can be checked agatinr 
eight crystal check points. 
10-55 Milz center frequency (0. 3-15 Mitz sweep) 


50-120 Mllz. center frequency (0. 3-15 Mitz sweup) 
110-230 Miz concer frequency (0. 3-15 Mitz sweep) 
440-920 Miiz 4th hurmonic 


Calibrated and variable, 0,3-15MlIz; linearity 3%; sweep 1 


(Post Injection System used): 
TV IF crystal controlled markers: 
39.75, 41.25, 41.07, 12.17, 42.67, 44.25, 43.75, 4 


‘Chroma crystal controlled markers: 
3.08, 3,58, 4.08MIHz 


Sound IF crystal controlled marker 
4. SME 


TY RE Markers: 
Channel 4 (67, 28MLI2), Channe) 5 (77. 25MU17) 
Channel 10 (93. 25NtHi2), Channel 13 (212, 25Mt12) 


PM IF crystal controlled marker: 
10. 7Milz plus 10.6 & 10.8 Miz bandwidh markers 
External Marker: 
75 ohn 


nput (25M or greater) 


SEMICONOUCTOR COMPLEMENT 


26 Bi Polar wansistors 


3 Junction Fie! Elfect Transistors 


1 Dual Gate MOSFET 


19 Diodes 


2 Zener diodes 


2 Varicap diodes 


OPERATION 


CONTROLS ON THE SMI52 SWEEP AND MARKER GENERATOR 


fiGuRE 
RANGE SWITCH—TUNING ANO OIAL OF SMI52 


RANGE Stich! Selects one of ihe’ Medlifferene bandsof frequencies used for align= 
ment of the TY or FM receiver, 


TUNING Control 
RANGE Switch 


Selects the desired frequency in each band as selected by the 


SWEEP OUTPUT SECTION OF Sé152 


OUTPUT Contre 
select the 


The four step coarse atrenuacor of the RF ouput voltage; used to 
jewired range of output amplitude of the sweep signal. 


IF FINE-CHROMA Control: ‘The fine RE ourput control used in conjunction with the 
cuarse control to vary the output voltage of the SM152.. This control also varies the 
Chroma signal [rom 0 co 2 valts peak to peak from the CHROMA OUT jack directly 
below the RE PINE-CHIROMA control. 


SWEEP WIDTH Concrol: Varies the sweep widthand Is calibrated from , 3to 18 MHz 


RE OLTPUT Jack: All the sweep signals: 
this jack with the exception af the Chram 


aud RF signals fram the SM152 appear at 
signal, 


it signal of 3.58MUlz, sweep from 2 to 5 Milz 


CHROMA OUT Jack: “The special Chrar 
ie available at ihis jack. 


pelt arcane A seme hy ce ba ap sacle wae srt grab nud AE pete bhi key aide pe doops HOC 
from the SCOPE HH jack on the SM152. ‘This ullows the highest sweep 11 coal 
appear on the lelt oF right of the scope screen. 


of Free a ee oe it erie 


errs conraouste 1y 1eneose sant J mamaey ——! 
HiGURE 3 
MARKER BUTTONS ON SM152 


CRYSTAL CONTROLLED TY 1F/CHROMA MARKERS Push butcons: Use! en 
one or more of the L2differencmarker frequeacics used ipl! and Chroma aligunrent. 


RP MARKERS Push buttons: Used co evlect one of four RE markers used in cuner 
alignment and the geveral overall check 


my 
markers for use in FM IF alignment or the 10.7 Milz crystal con 
WF peaking, 


MIKK Push button: Lised ro obtain che 10.7 Milz markes’ and 100 Kitz limic 
‘olled signal for 


XT-MKK Push bution: Is used to select an external marker and is used in cone 
junction with the EXT MKR IN jack on the lower right of the panel. 


FIGURE 4 
MARKER ADDER SECTION OF Sm152 


RESPONSE PATTERN Switct er a positive yoing of a ne 
going response curve making the duplication of the response curve on the scope 10) 


that of the service liwwrawre easier for dhe technician. ff 


MARKER HEIGHT; A variable control 96 that the desinal height of markee can bel 
placed ow the screen according (0 the iscrs wishes. 


MARKER WIDTH Switch: Selects one of three diflerene widths markers for use with) 
the different sweep widths in TV and JM aligument 1 


DETECTOR IN Jack: ‘The signal from the TV or FM receiver is put imo wis yack) 
with the 39623 deweior probe. 


SOOPE V Jack: Provides the response curve aml markers to thy vertical amplificr 
of the scop: 
SCOPE II Jack; Provides a 6D Hertz horizontal sweep sigaul for scopes mot havin 


‘an snteznal Line position 


when che 10.7 Milz marker bucton is depressed 
POWER Switch: Controls 1 


10.7 Milz OUT Jack: Providesa 10.7 Milz erystalcontrulled signal tor EM peaking 
AC power fo the unt | 


vruingly. Whea sweeping the tuner, te sweup width is normally set to 10 MHz 
riving 2.5 Milz swept signal above and below the desired frequency. For TV IF 
alignment, the sweep should be set to about ® Miz so thatall the traps ean be seen, 
In PM, the lowest limit of 0.3 Milz will be required. ‘The sweep width control ean 
also be used to expan a portion of the response curve, such as the color slope Ina 
color TV receiver so that the important points can be set correctly. Simply adjust 
the TUNING control to center the per tion of the curve that you are Interested in on 
the scope screen and then reduce the sweep width ta expand the sweep, ‘The sweep 
width control does not effect the Chroma signal, which is preset, or the IF spot 
align band where there is n9 sweep. ‘The sweep width obtained onthe 10-55, 50-120 
and 110-230 Miz hands is that markedon the front panel. On UE, the fourth har- 
monic of the 110 to 230 MBfz band is used and the sweep width will be four times that 
enarked on ie frant pa 


If the direction of the sweep is opposite to that shown in the alignment procedure or 
font tw the Liking uf the technician, it can be changed with the SWEEP DIRECTION 
switch. If the low frequencies are on the right ide af the scope screenand the man 
vlacturers literaiure show them onthe left, simp EP DIRECTION switch 
fo the opposite position and the direction of the sweep will reverse, matching Uke 
display with the literaune. IC the signal from the SCOPE I] jackan the SMLS2 is not 
used 10 drive the scope, the SWELP DIRECTION switch will not affect the direction 
fof the response curve. To reverse the direction of sweep when you do nol use this, 
signal, simply reverge the plug on the scope: 


‘The RF cable with the 39G22 matching pad is used (0 couple signals from the Ri 
OUTPUT jack on the SM152 into the receiver being aligned, “The RF jack fs Used 
for all signals from the M352 with the exception of the 2.10 5 Milz swept Chroma 
signal, and the 10,7 Milz crystal signal. The 10,7 MHz. signal, available from the 
1.7 Mz OUT jack near che POWER switch hias a fixed level of 100 microvolts used 
for FM peaking. ‘The Chroma signal from the CHROMA OUT jack és varlable from 
0 fo 2 volts peak to peakand is controlled with the RF FINE*CHROMA control. ‘The 
Chroma signal is used for direct injection into the bandpass amplifier for alignment 
‘of thie sectinnof the color receiver as recommended by some manufacturers, or for 
trouble shooting of the baralpass amplifier when a loss of gainor signal is experienced, 


3. MARKER ADDER, 


With the RF cable connceted 10 the antenna terininals or the injection test point and 
the RF output and sweep width sct, the response curve from the set must now be 
coupled inca the marker adder where the markers will he added. "The 39G23 detector 
cable ts used for this purpose, and is connected to the DETECTOR IN jack on the 
lower part of te SMIS2 panel. The red lead with a built In isolation resistor is 
commected tothe detector luad when observing the IF respanse, or the blue lead with 
the built in detector is eounceted to the outpot uf the chroma amplifier when ob 
serving the bandpass responce. The vertical input of the scope is connected (0 the 
SCOPK. V jack so that the respanse curve canbe displayedon the scope screen. The 
SCOPE I jack és connected to the horizontal input of the scape if no LINE position is 
ayajlable on the scape ar the SWEEP DIRECTION switch on the SM152 is to be used. 
If the respanse curve is apt of the polarity of that shown in the service literawwre, 
simply set the RESPONSE PATTERN switch (0 the opposite setting to change the 
polarity of the response curve on tie scope screen. 


4. MARKER SELECTION 
an 


the response curve js obtained on the scope screen, markers are added to 
(ermine the exact points onthe response of critical frequencies. With push button 


Jou, this isas simple as depressing a button under the desired trequency. For 
VIF, the markers are crystal controlled andcover all Ure necessasy checkpoints; 
39.75 tor adjacent video traps, 41.25 for the sound traps, 41. 67 and 42, 67 lor the 
color limit markers, 42.17 for the color carrier, 44.25 tor the central portion ot 
thecurve, 45.75 for the vkdeocarrier, and 47. 25 for the adjacent sound craps. When 
the Chroma signal is imected Imtothe IF, me 41.67, 42.17, and 42,67 markers are 
used ant become 4,08, 3,58, and 3.08 on the response Curve when viewed atthe 
chroma bandpass amplifier, When the LF response iy viewed at the video detector 
the markers are as listed on the front panel. When the chroma signal is injected 
Girectly ino the chroma bandpass amplifier, te markers are 3.08, 3.58, 
a5 marked onthe front panel. Boh frequencies are activated when the signal button 
is depressed, thereby simplifying operation and eliminating confusion, For tuner 
aligoment, the four most recommended markersare available, oneat atime. Chon- 
nels 4 and Sare available when the RANGE switch is set to die 50 0 120 Mite band 
nd Channels 10 and 13 are available when che RANGE switch iy sel to de 110 10 
230 Milz band. A 10.7 Mliz marker is available for FM aligament, “This marker 
has automatic 100 Kitz limit mackers of 10,6 and 10.8 MElz so dhat the band width 
of the PM IF can be determined. ‘This 10.7 MHz crystal controlled signal without 
the limitmarkers ar «weep is available at the 10.7 Milz jackon the lower panel for 
peaking of monophonic VM (fs. lf markers other than those provided are desired, 
the signal may be injected (eum an external marker or signal generator into the 
EXT MKR IN jack onthe lower panel. Whenche EXT MKN button is depressed, the 
maker will appear on the response curve. 


‘The TV IF marker switches and die PM [F and EXT marker switches are pust-push 
lypet Push to make, push to break. The RE marker ywitches are imerlucked oo 
that oaly one RF Marker is available at a cline 


“The ampliude of the murkers is variable so tat the desired size marker may Le 
put on the response curve with the MARKER HEIGHT control. “The setting of this 
tontrol will not affect the response curve in any way ax the marker is post injected, 
j.e.j merely added lo che response, ‘The marker with is also variable so that de~ 
pending upon the sweep width, Ute desired sizacan be obtained, “Tree sizes are 
Available, NAR of narrow for nunvow sweeps such as in EM IF aligament, MED or 
medium for chroma kandpass alignment and WIDE for Tuner and TV EF alignment. 
Of course, the user can select kis choice for any alignment procedure if he desires. 


REAR PANEL CONTROLS 


“There are three controls on the rear of the SM152 that will seldom be used. These 
are the BLANKING switch, the PHASE ADJUST, and we FREQUENCY CAL. ‘Ihe 
location of these controls 18 shown in figure 5. 


‘The PHASE ADJUST will normally be setonce (or the scope used, and then not touch= 
edagain unless the scope ie changed, To adjust the PHASE. ADJUST, the BLANKING 
switeh is pushed to We uoblinking position. Ut isa spring loaded switch and wild 
return t the blanking position He ihonent itis released. If two waveforms are 
seen on the scope screen as shown in figure 6, set the PHASE ADJUST control untit 
they fall on top ol each ouier of are in phase. ‘Then release the IANKING swi 

If che horizontal line position of the scope 1s used for horizontal crace, the PIAS 
ADJUST on the SMi52 ‘ill not have any affect. ‘The phase adjusteuent on the scope 
mnust be used to phase the (wo waveforms using the BLANKING switch on the SML52 
the same as was done for tk: PHASE ADJUST on the S152. 


FIGURE 6, RESPONSE CURVE OUT OF PHASE WITH 
BLANKING REMOVED, 

If the RF frequency of the sweep generator drifts sli put backon fre- 
quency with the FREQUENCY GAL control, The contzol is easily adjusted using the 
internal markers of the SML52 ax a check point, For example, the RANGE switeh 
can be sot to the 10 ta 85 Miz hand and the 45.75 marker button depressed. Then 
set the tuning dial to the 45.75 point marked on ihe dial. With the scope connected 
ag for sweep alignment, but no detector input to the SMIS2, adjust the FINE RE 
ADIUST until the marker seen on dhe hae line on the scope screen is in the center 
of the screen. You will have 1n adjuet the sweep width, marker height and marker 
width to get the desired! size marker on the screen, “This control ‘will seldum be 
ised, but the accuracy of the dis! markings can he checked using the aboee method. 


APPLICATIONS. 


WHAT IS SWEEP ALIGNMENT 


such as the [1° amplifier in a television 
nencies and reject frequene: 


cceiver, is designed to 
ouside of thiskand. For example 
a color television IF amplifier is designed to pass frequencies bewween 41.67 and 
46.7% Milz ond reject frequencies below 1.25 and above 47,25 Milz. This wide 
pass band is obtained by having several IF stages each tuned to adifferentpart of the 
hand, i.e. stagger tuned. Alignmencof this amplifier witha standard signl yencrator 
is difficult, because cach staye has 1 he aligned individually and then the overall 
response checked by Inboriously recording the outpuc as input frequency is changed 
in smal steps across the band, Plotting outper against frequency on a graph would 
thea show the response of the amplifier 


U you were able to nine the frequency of the signal yonerntor at an even rate back 
dy across the Gequency han of Interest yout could observe the ouput (after 

mo an oscilloscope and actually see the response of the amplifier. This 

iss what is done ina The ourput signal from the gencrator is a 

Constantly changing Freep + selected range axdetermined hy tuning and the 

sweep width settings of the Renevay 

generally (or convenience, the fre 


Markers are added 10 the response curve tw accurately show the frequency at dif= 
fercntparts of the cuyve. “They ave generated by amphifylagthe low frequencies on 
ke of the zero beat that develops sehen the frequency of the sweep signal 

© marker oscillator frequency. Generating markers external t© 

Jer test ard ackiing them (] the response curve ig ¢alled post [n= 
erior tn a preinjection system where dhe niteker oscillator sigial 
plificr ume test along with the sweep signal. Markers developed 


can distort the response: curve nr are lost in traps making sucep aligntnent 
Tscult 


jnction, 
fu tod wo the au 


THE COLOR TV LF RESPONSE CURVE 


The ideal color TV IF response curve is shown in figure 7, IL is also shown on the 
front panel. You should become totally familiar with this curve, because it can be 
anexcellent trouble shooting aid. Note that the top of the curve shown is flat. Huw= 
ever, some séts will have a dip in the cop; and uthers the(newer color secs}have 
rouiiled or “hay stack” top. 


FIGURE 7 IDEAL RESPONSE CURVE OF TV RECEIVER 


The shape of the response curve skivta 1g very Important, “he picture carrice 
(45.75 Milz) and wie color sub carrier (42.17 Milz) areapproxtnately ae ihe 30 per 
Sencpoints on the skiris. Color signal information 0.5 Milzaway (IL. 67 Mitz) must 
stil] pass trough che aniplifier, pit the sound earrier (42.25 Mil) must be: wrapped 
Out 20 this GKiFt has a fairly steep slope. Nhe opposite slope 18 mot cule as CEC, 
bbut should rive linearly for best recovery of low frequency video infurniation. The 
upper adjacent channel picture carrier (39, 75 Miz) aud the lower adjacent channel 
sound carrier (17.25 MIlz) must be wapped ouc to prevent interference, The ant 
plifier has minimam ar era gain al these frequyncles: 


There are a nun 


er of things that will affect the response curve, ta trap is mnis~ 
adjusted far example, it wall be inmpossible to get Uw correctourve aril lot of Uime 
can be wasted if this ts no recognized. One or more weak stages Will also yive & 
poor curve so the tubes should alvvays be checkel ar substituted belore aligaineut is 
aurempied. ‘The design ofan amplificr takes into account the interval tix: capacity. 
When tubes are replaced in an amplifier a uifferent internal capacity could upset che 
alignment. Study the curve in Figure 7, When you know how the curve shoul look 
you will be able to pin-polmt uoubles fast 


CONNECTING THE SMIS2 FOR ALIGNMENT 


‘The SMIS2 is extremely easy tw connect and will require only three cables tor the 
total aligament ofa color television receiver. Thrwrto connect these cables 
3 the section below 


RF CABLE: ‘The RE cable ts conneeced 10 the antenna terminals, 
the tuner, oF to the inlividual IF stages depembing pon the aliyam 
she particuktr manufacturer. ‘The G22 matching pad is used sm nist cases sks th 
notanly aetsas @ 300 ohm match for she antenna ccrniinals Toul on the TV set ox EM 
cuner, but terminates the cable so Hhat nd stamnling Waves axe present, Whew using 
the RP frequencies of channel 2 andabow for TV or 88 (o 108 for FM, uw KE cable 
fs connected to the amenna ierminals of the set. If TV IP aligament is being por~ 
formed, che RF cable with the 39G22 matching pul conmected 


the mixer tube tn 
nt instrections uf 


e 


Ihe aniser test point or capacity coupled to the mixer tube, The test point is easy 
to find as 11 is located next to a sguarehole Jn the tuner. Figure 8 shows this loca 
Hon on 2tuhe type tuner. On some solid state tuners, the test point is on top of the 
tuier as in the cube model, and in others i is located on the aide of the tune 


ch OsO 


ToIcAL Tome vere Tune 
est POI CCeATION 


TyPIcAL TRansistO# TUNEe 
FIGURE § 


fo capacity couple the mixer tube, you can use an ungrounded tube shield in the 
older tunes s, or ure a conchictive foil wrapped around the mixer lube when the shield 
is not removable, The foil should be covered with tape to prevent ie shorting to the 
Shickl, In either case, the hot lead of the 39G22 matching. pad is connected te the 
shield or foil and the other Jead to ground, When Wsing the $9622 matching pad (or 
injection of the IF signal into tndividal stages, @ capacitor is not needed as itis 
already built into de matching pad. 2 macching pad is not used when 
matching ino 75. ahm OR CABLE is connected from the 
SM152 DETRCTOR IN jack to the various points as dewerityx! in Ue individual alige~ 
ment procedures tit follow, ‘The Scope Versical input cable is connected irom the 
SCOPE V jack on the SMI52 10 the vertical input of the scope. The SCOPE 11 jack 
may also be used if the scope has no line position on the horizontal amplifier. 


DETERMINING THE ACCURACY OF THE SCOPE FOR SWEEP ALIGNMENT 


The ascllloscope isan important sol in sweep alignment, If the scope daeenot have 
a good Inw frequency response, bas a phase sbilt ia the vertical amplifier, or a 
phase shift berweenthe havizontaland vertical amplifier, the response curve on the 
scope screen cane nuisleading sto the actual condition of the wlestsion receiver, 
Any of tye above conditions candisiort the response curve enough io give inaccurate 
Fesules when the TY set is aligned. The Scneore SMI52 has an ultsa lineay sweep 
and a [lat aulomatieally controliedoutput ard can be used 19 check out the scope Bk 
fore any alignment is started. Tf the scope is checked out, the results can be eaken 
into consideration vhen doing the alignment for @ more precise job. 

‘To make the accurscy check With the SM152 on your scope, fallow these steps: 


1, Sec the SMIS2 W the 10-58 Miz range and the tuning dial to about 43 Megahert 
Set sncep width to 15 Megahertz 


2. Comect the REcable using the 300 olint maiching pad to zhe detectar prake (blue 
ead) input aad ihe scape vertical input to the SCOPE ¥ jack on the SM152. 


3, Adjust the scope vertical gain uncila usadlepattern is seen, lfche scope is good 
andhas na phase shiftand has a wood low frequency response, the pattern should 
appear as showa in figure 9, 


If the scope has a poor low frequency response, the pattern will appear as shown in 

figure 10. The more the pattern bows ar tits the worse the low frequency response 

is, Somehowing o1 tilting of the pattern will be acceptable and should he taken into 

tennsidcration when adjusting the television receiver. Figures 11 and 12 show other 

various scope troubles. If any of these problems appear to excess, iL will alfect 
response curve of the TV 


FIGURE 9. FLAT SCOPE. #ESPONSE. HIGURE 10, POOR VERTICAL Low 


SREGUENCY RESPONSE, 


REN. PRASE SHIFT IN THE RE 2, PHASE SHUFT AND POOR LOW 
HORIZONTAL me PORE 2" FREQUENCY RESPONSE 


‘me signal at the SCOPE 11 jack 18 abour 6D¥ P-P hebind 1 megubm, “Dils voltage ts 
high etough to peovile adequate dorizomad <rive for almost any scope, bu may 
‘overload same Scopes. Overload of the horizontal amplifier of your scope may be 
avoided by shonting the horizaniat input terminals with a suitable cvsistor, Stumply 
turn your horizontal gain contwol sown abour 1/3 from maximum gai, atl wy a Tew 
valucs of shunt zesistor until you lind one wlngh gives hour fall screen det}verion 
For the Sencore P8148, a sullable value Wows be about 340K. After the resistor ts 
conecied, the HOIUZONTAL, PHASE. adjustntent on the Fear bl youL M92 nse bs 
Fesct i accordance with Ue insteuetinns in the section OPERATING THK SMLS2 
tinder the paragraph REAK PANED. CONTROLS, 


OVERALL ALIGNMENT CHECK WITH THE SMI52 


An overall alignment check showhd he made whea the alignment of the television re 
ceiver is in question, or asa geneva procedure to insure your customer the best 
possible picture. ‘The overall procelure outlined below will check the wuney asst bY 
finpligiers from the antenna terminals to the video detector. [f rhere is any rls 
liguneor of other (roubles, they will show up uu this check, Conneet as shot it 


tthe RE cable terminate! with the 39622 nacehing pad tron the SMIS2 
RF-OU jack t the antenna terminals of the television reeviver 

2, Soche SMIS2 Range switch t9 Mie LIU-230 MULz range ami the TUNING conuol 
To the center of channel LO, Set ure ‘CV tuner go channel (0 asa 


3. Comet che 39623 detector probe Red lead to the video detectoe lusal resistor 
br the grid of the fest vik unplitive. In many TY reecivers, dete 1s & ter~ 
Thiol At the top of the chassis for the detector aml AGC Lest point. “The wiles 
ent of the detector cuble should be connected «0 Uie DETECTOR input jack on 
Ue fant pasel of the SMLS2. 


8 


Apply.a bins tothe LF and tuner AGCtest poims, Some munufacturers kecommend 
shoritng the IF AGC w ground. Be sure to check the manufacturers literature. 
A negative two volt bias is used on the tuncr in tube receivers, Solid state re= 


ceiver use positiveor negative bins depending on he type of transistor usedand 
IM forward or reverse AGC is used. 


Connect the scope vertical inpuc to the SCOPE ¥ jack on the front panel and the 
scope horizontal input to the SCOPE 11 jackon the frontpanel, ‘The scope vertical 
sensitivity should be set so that twa voltpenk to peak signal will give two inches 
of vertical deflection, Acwo volt signal from the video detector isa goodaverage 
hupar © maintain during aligniient. 


Sot the OUTPUT controt on the 1K range an the RE HINIE-CHROMA to MAX. 
This should yive about 2 volts peak to peak at the video detector under normal 
conditions, Ifthe OUTTUT control must be awitebed to the 1OK range, then a 
lows of yain in the tuner oF IF is indicated, 


Dayiress the: 


HLUmuirker buctonandadjust the fine tuningcontrol of the television 
receiver until the marker rests onthe 50% poincof cho response curve as shown 
in Ggure 1, Depress the 3.5% marker button. ‘The marker should fall at the 
YZ point on Ue opposite end of dhe curve as shown in figure 14. 


igure 19 


CONNECTING FOR OVERALL ALIGNMENT CHECK 


NOTE: Hoth the upper and lower side baisls of the color carrier are present in the 
rker system art it ls possible co mis-tune me TY wo the lower side ttm. “fo 

lure that you are cane properly do the following: Tune dhe chawel LO marker 10 

the center Of we screen, Incxense the frequency from the SMIS2 by rureing. the 

TUNING conratelockwise, The channel 10 marker shouldimove t the lett. W uot, 

reverse the SWEEP DIRECTION switch, ‘The TV can theabe proper) by plac 
the channe) 10 marker un the ete skitt of the respoase curve, 


Ht the overall response curve is ant as shawn in gure LA, then the celevision re 
ceiver is in need of alignment, The stages tha are most likely tw Hie off ae the Ih 
amplifiers. I the overall alignment i8 Off, proceud with the IF aligument check, 


FIGURE 14. OVERALL RESPONSE CURVE: 


Uf therespanse curve shown onthe scope sereen is notof the same polaz ity as shown 
inthe service literature, tra the RESPONSE PATTERN switch iwthe opposite setting, 
‘This will reverse the polarily Of the response curve as seen on the scope Sere 


LE_RESPONSE CURVE CHECK 


‘The IF ampliticrs of the television receiver are the most critical sunplifies» in the 
sel. Mostof he varlationsof thcaverall response curve will be whe resultof «lange 
Inthe I amplitiers, Tube capacity differs from tube co tube so chat whens new tube 
fs replaced in ure IF, theyceponse curve will change, To make a quickcliek of the 
IF vesponse, follow tiesu simple steps: 


1. Use the 39622 matening pad and conneet the RF cable to the mixer test panne 
or cupacity couple inia he mnexer tbe ay described in "CONNECTING Til. SML>z 
FOR ALIGNMENT", 


2. Connect the red lead of he 39G23 detuctor prube to Ure widkea detector lund re= 
Hier or ged of the first video anplilier 


3. Connect the scope vertical inpue tw the SCOPE V jack on dhe trun panel of the 
SMI52. 
4. Connect a biay supply Wa the IE AGC gest pofot. IE sou do not have schensatie 


follow te arid loll resistor and conmect tae negative lead of Ue supply to the 
end of this resistor. Litho IF is golld stare, Gind the tase yesistor and connect 
the bias supply to the end opposite the base etal, In 
210 Syolts #8 Horwally wsed, ait in solid siate receivers a positive voltage will 
be normal, “The amount of voltage shoukd be ca da: service literature. 


ube receivers, a ncgsitive 


” 


{sable the VHF tuner by setting it between channels, or If there ix noURF tuner 
fon the get, the VHP tuner can be disabled by setting ieon the UNF position, 


6. Sette SMIS2Range switen 
Frequency of 43 Mllz, Set 


che 10 co SOMEz range and sune for anouiput center 
je SWEEP WIDTH control co 8 Mllz, 


Adjust the RE OUTPUT and 
2 voll poak to peak response 


F FINE=CHROMA controls unt you have about a 
urve, ‘The RESPONSE POLARITY contrat may be 


ber positive ar negative goingc corresporel with 
crature you are using, 


75 andthe 4 
untilthe markers are to y 
to the WIDE position. 


17 markers andadjust the MARKER HEIGHT control 
king, The MARKER WIDTH control shoukt be wet 


The 
topped curve and thatsomeof the Inter mode] sets will havea “Haystack” or rounded 


esonse curve should appear ax shown in figure 7, Note that this isa {hee 


top curve. Inboth cases, the video and color carriers ‘ill fall at the SO% polars on 
thecurve for the bestalignment. The IF response curve with allthe marker locations 
is also shown on the front panel for quick, easy reference: 


‘can depress the crap and 


Lor, gideband mit markers ac this time 0 that all 
cight markers are visible on the curve lo completely check out the alignment of the 
TVyeceiver. Thetraps should be at the basoline indicating a minimum gain ark! che 
color side band limits should falls shown infigure 15, Note: If de vertical scope 
gain ix increased greatly the traps can be easily seen and accurately set. The best 
Procedure to follow in the aligns her: tunes! circuits of Ure celevision 
receiver are those of the mao facturer has adiflorene medio of 

ing the overall response curve nut of th and IF sysicms, Some sets are 
aligned stage by stage while athers mayhave dhe fourth IF transformer preadjusted, 

the remaining runsformers touched up on the overall curve for best results. 


FIGURE 15. COLOR PORTION OF 2ESPON! 


curve 


in solid state, many new innovations such as bridged ‘I filers are being used in the 
I stages to oblain the proper bandpass vesponse, In mosteases, the solid state Th 
syste will have a broader bamlpass and the taps will be sharper, also you may 
find mare traps in the aystem. 


INTERFERENCE ON THE RESPONSE CURVE 


eh and interference pn the response curve cam be eau 
iputcireuitand the vertical vireuitradiating. ‘The hor ize 
a bashor grass on the overall curve ax shown in 


I by bath the horizontal 
1 output tube will cause 
© 16 while the vertical cireult 


Will cause a spike to drift through the response curve and cause disturtion. “Me 
following describes how each type of incerference ean be eljauinated, 


‘ 
\ 
vol dean a onlin 


FIGURE 1s 
ORZONTAL INTERFERENCE CAUSED BY OUTPUT TUBE 


Hortzootal Ourput ‘Tube Radiation; One of the easiest ways toremove Un: ln'izonrat 
ulpue radiation 18 t remove the hortzootal dutput tube trom Its socket, Dy NOT 
nierely tke the cop off, Lecause in some circuits, ume screen Of che output Cube will 
he destroyed. Ina scrics string type receiver, it ake the tube 
out without disvupting he entire sel, unless du 

place. A veryhandy acd casy way is to use the Seucore RCL46 Manly 75 power re 
Sistor section of 20 yalues at 20 watts and connect the output of this section across 
Ine filament ping of the tube socket, I icis a compactron, the fllamcar pins ure | 
ark 12 andi jt ia novar, ping dand S. "There maybe a tube or two with variations 
Of this, bot these are the mast common filament pins. Consult wks manual oF the 
setsehe Cin doubt, Wath the Handy 75 connects tothe Glamentping, connece 
a voltmeter across the filament pins and adjust dw selector switch with ie TV set 
‘on fo provide a voltage drop equal (0 the Glament voltage of the tube 


Vertical Circuit Interference: Interference frbm the vertical eirculls is generally 
‘spike that will drift through the response curve aral cause: Uéstortion as It passes 
Inrough. ‘This is created because of the slight difference in (requeney between the 
vertical frequency of the set and Uc of Ue sweep yeneratur. Iw many cases, the 
vertical hold control caa bo adjusted clock the spiky in at the ent! of the reeponse 
curve where itis outof theway, Some setshave set up" switeh, “Mats switel can 
Gisable the vertical deflecnon system, eliminating the vertical interterence: 


SENCORE SIMPLIFIED PROCEOURE FOR I.f_ALIGNMENT 


There are caves when no information is avilable on the particular sect that you 
working on and it ig iu deed of alignment, If you Just diddle the IF slugs w ty 
get the correct response curve, you cau get yourself info a Jotof trouble. Adjust 
the wrong slug to get the end of the response cure up, for example, may cause 
ip in the center oF ac the other end of the Curve leading 0 a por ovezall Yespensc 
curve. 


ss available, the following procadurecan be used and will work 
color recuivers using a three tube IP system. “This system will noc ws 
jn solid stare 1i’s and the manufacturoe’s procedure should be followed. 


1. Connect the SMIS2 RF cable with the matching paul attached t the wer "tes 
point or capacity couple W the mixer (ube as previously dever ie 


2, Sct the Range switehon the 
‘ta co about 43 megahert, 


2 to the 10-SSmnegahertz range and the ‘TUNING 


3, Connect the39G23 prohe red Isolation lend to the video detector fond or the grid 
of the first video amplifier. 


4. Connect the scope ¥ and H jacks to the vertical aml horizontal inputs of the scope. 


5. Connect a bias supply such as the Sencure REI13 to the AGC test point. If you 
Jo not know where that is, find the grid of the first IF amplifier nnd connect to 
the hottont of thegrid Joad yextstor. Useabout2 to 3 volts negative ontuby: sets 
in dovbs, the AGG point with the set eperating zo find the polarity of 
voltage required, 


4. Disable the tuner by set 
Her be used 


18 it beeween chansels 


for setting it to UNF if po UI 


Adjust the REF COARSE and RP-FEVE for a two vole peak to peak response curve: 
fon the scope scree 


Now check fo see where the response curve isthown and which part needs aligninent 
igure 17 swsthe diferent freypcneles thal are controlled by the I transformers 

Unie stige color IE system, Roce that themixer platecoil willhave a greate 
effect on the overall tiltof the response curve and that the first IP ranslormer has 
more effect onthe overall gain, Ifthe curve és down at the picwure cartier eid, the 
second IF transformer needsadjustment; and if the curve is down at the color carrier 
eau, the unind EF cransformer ix the ane to adjust 


sce 
oxen vit nie aa enue | oe, 
nit LB) sans tats os rans | offer 
con [] ronne rome sore snus -— 
“ama Aur a5 75m 25 me 0s 
on } Genenaity‘OeATEO To I S189 RIO { ae 
tes 1h as if TRansronute 


FIGURE 17. FREQUENCIES CONTROLLED BY IF TRANSFORMERS INS 3 STAGE IF SYSTEM INTHE 
cOtOR RECEIVER 


fhe sure-that the traps are adjusted property before touching up the overall response 
curse. Ifatyap is off far enough, icill cause adip or drop in the response curve 
To cheek owt the traps, depress the Wap marker buttons on the front panel of the 
SMI52,_ “The markers should fall pnihe response curve ax showa iafigure 18. Uf they 
Un not fallat the aipe of the curve as shown, skbustthe wap adjusemente uma) all the 
aps: fall into the dips ax shown in Bgure (8, 


You will find thati younave replaced the frst IF tube, the first and second IF teans= 

formers will require a touch up. If the second IF tube ix replaced, the second and 

JAP teansformers will require a touch up; and if che third [F wbe is replaced, 

hird avx! fourth WF transformers will require & touch up. If no the has been 

replaced, figure 17 ean ie used to find the transformer that Will require a touch up 
back inte it proper shape 


to Being. the cu 


exrsnoeo 


FIGURE 18 LOCATION OF TRAPS ON RESPONSE CURVE 


hers when 
the curves 


A good poine to remember Isto use Ihe vileo and eolor carrier ma 
the touch up adjustinenis. If you do this, you will be sure dat you a 
lie car vier points above or below their respective 50 percent points 0 


CHROMA BANDPASS ALIGNMENT USING A SIGNAL THROUGH THE LE 


af 


FIGURE 19 
CONNECIING FOR BANDPASS ALIGNMENT THROUGH THE VIDEO 4. 


n 


Colur signa] information isampliffed unequally as itpasses through the IF arnptitier, 
because the color subcarrier 1s at the 50 percent paint on Ue response: curve siitt 
‘Thetaorpass amplitier mustmake up for thiscundition by amplifying the color 4; 
fniormiarion unequally in the opposite direction, $0 that the net 
plication of the entire coor sigan. Th 
be alipnedensily is to feeda spec 


al 
fect io equal am 
© only way that the bandpass asnlitier can 
1 signal through the IF and observe the handpaes 
Yeswiise at the ouput of the handpane amplifier. See ljgure 19. The SM1S2 jeo- 
vides this necessary signal sehen dhe RANGE switch ie set to the CHROMA position. 
Note; Its very impurtaat tat: the [F respanse isaligned first, because good align: 
ment of the bandpass amplificr depends om proper Il alignment. 


al cI bas heen atipocd or checked, simply ten the RANGE switch 10 the 
CHROMA postion and connset Unetlue lead of the clor probe to the oumput 
of the haodposs acupliticn and you are set w check oat and align the chroma Reetion 


of the receiver. Frequency and sweep width are preset in the CHROMA portion. 
allow dene etinple step: 


1. Conneet the 39G22 mo eling pad tithe hiner test 
Couple to the 
MENT 


Hint (see figure 8) or capacity 
ECTING THE SMISZEOR AL 


lesen ied in "CON 


{the Aue tea of 


O23 ¢ 
1 eather At one 


tecier probe to the output of the bandiaiRs 
the deniaialagies. 


1. Connect a bine sepply te the IF AGE test pint 
he set 8 soli state and a negative valuige or a tube see, In snine canes, the 
manofaetorer will Well you st grnund OL the AGC ces point ina the rueeteer, 
‘This aleo will hold (roe for the chroma alignment 


A positive volinge is needed if 


5. Dteade the ner by placing vt tetween channets or sveiteh ing to CINE if ee ULE 
finer is teed 

I. Set the TUF output om the SMIS2 a1 your would for HP alfenment. A bk vale peak 
to peak response curve e= normal with nyist sets. I you are working on a Zenith 
receiver, Itglgutd have al Tensta 4 to Gvolt peak to peaktespunse Curve for the 
est alapnenent 

6. The scope vertical ime 


should now be connected 16 the SLOML V jack om the 
DLINE for a G0 Hertz swoep, or ise the SCOPE HT sig~ 
Sus the scope contrals for a proper trace 


SMISZand the Keone se 
hal fron the SN 


Ihe bestprocedure for aligamentof the 


‘aroma isto follow the manufacturer's service 
all carve should appear as shown in figuee 20, tis algo shown 
ote: ahat the 3,08 anv 


A snarkers shoul! be equally spaced 
In many sets, ar automatic 3,58 matrker 
‘ve due (0 Ure 3, 58 crystal In the et. 


20 CHROMA BANDPASS CURVE THROUGH 1 


In meat cman, thie Cheon ta 
while the second ain! Uniee 
tins o8 Ihe curve respectively. 
Inetwrera lcerature for a 


oft coil is pethed a¢ 3.58 Mz for nuaxtasact 
orice yallatfost the 4,08 wal 4 (8 taathes print 
This will noe always Q0KE tie, so check tke Ht 
Jr reconumecniles prascedary 


CHROMA BANDPASS AMPLIFIER ALIGNMENT OIRECT 


Several manufacturers procedures vall Jur aliguweataunl checking uf heey fan 
pass amplifiers by injecting = swept chroca sigoal directly ino the tanita 
plidiers. This signal wil be used snostly witolier color qin. wherene colar six 
hal information 4s amplified equally io che IL wuplilier tas apts eh 
However if ilps alizoinen sexiness Off 4 
ul Wo 2 by swweriy One bainlpazn aiecetly before Waiting: he jowedkiee 
a the proceeding section, ‘Hus sighal 4s aselubke fram the CLILOMA GUT jack an 
the Front patel of the SMIS2 hea the RANGE ayatel is urthe CHROMA preansa. Te 
Dito? voll peak fo penkwsgnab as courealies fy the 1! FINES CUKGMA contrat, Te 
Procedure for alignment of the chyna bandpass amnplifice directly ts as tolls 


1. omnes a lead fram the CHKOMA OUT 
elector vUtpul, OF FTE PoHML that Uke Charoana syns 
the Runge switch w CHROMA, 


wekow tho SMLS2 (teal lead) 60 Ure vibes 
lake (isa the see. Set 


2, Conne: 
amplit 


Bloc lead of me WG2S dciector prabe 6 
EF oF the cathode of anc of diy denianhslators. 


‘is payroll Une papas 


3. Conn the scope vernal Lupus wo Uke SCOPE V jack an the SME 


4 6 bias supply ta the AGC weacpenat winbeayust to eat ofl ure UE ge prevent 
noise nr siterference, oF pull the last IP toby 

The response curve will generally appear Hike Uist eliyiv ta 

Feaponse curve Js ke Ki lie unicopaed anaplticasion Uke € 

aeiges. the color slope a dh UF resem curve In off 


curve is off, the rel 


soe a 
jas ke chitin figs bs lage 

acvilnal gs "CHROMA BANDE: 
‘a ludt tap hole atte ofa Latower= 


Jy eaL.appean as 
‘alion: of gor tai 

uyeraileur ve 
“FUROUGLE ETE 1 
ALL reupanse (or best color 


1G.2) CHOMA ANOPASS CURVE OF BANDPASS. 
7 AMPLIFIER ONLY 


” 


VIDEO_SWEEP CHECK (VSM) WITH THE SMI52 


The CHROMA signal fr SM152 can he used tw ebeck the high frequency response 
ofthe video anyplificr in a seiver. Siniply feed the CHROMAOU signal 
to the input of the first video stage. A wile band scope or the detecior prabe can be 
used totrace ihe signal through the videoamplifiers, -Ifehe wide band scope Is used, 
the waveform in figure 22 will reeult. ‘The scape horizontal is act to line position 
for the SCOPE I] signal from the SM152 can be used, If thedesector probe is used, 
ar response Curve will result, The sweep widthtol tix: chroma section is fixed 
and will not ive a sweep from zern. If you wish a wider sweep to cover fram zero 
(Oto abouts Mit, sou canmake @ staple choage inthe SM}52__ Use al0K resistor 
and parallel R356 found on the control Iaard 4IBLS, This will increase the sweep 
wilt of the ehrani signal fron the SMIS2 wy that shown tn figute 23 as vbservetl 
ensiuve wide band scope amt the 39623 Ueteetor probe. Alter auding the 
resistor IC Will be necessary wo rendjust the incernal sweep width and phase 
adjustment ax deaerthed under ihe Mainteninee ecction af the manual, 


F1G.22, NORMAL CHEOMA SWEEP HIG WIDENED CHROMA SWEEP 


Any peakisor valleys found jn the waveform will be the result ofadefective camponent 
vileo svsiem, An open peaking ceil may cause a drastic dip in the waveform 
logs of yninanil resulting ina poor picture anthe Rcreen atthe CRT. When 
using the widened sweep on the chroma signal, the 45.75 marker beemnes (0) 210 
fad the 14.25 marker becomes 1.5 MIlz with che other markers as marked on the 
Frome panel. With the linear swerp of the SMi52, the scope sercen can be divided 
up as deseribed in “FINDING MARKER POINTS OTHER THAN THOSE PROVIDE! 
This eweep signal ean alse be ash lo cheek out the ecope response to see just how 
flat your service scope is 


FINDING MARKER POINTS OTHER THAN THOSE PROVIDED 


The Sencore SM152 has cipht crystal controlled markers available to cover all the 
Major points onthe response curve. ‘Tere arc times however, that markers other 
than chuse provided may be desired for various reasons. ‘The SMI52 sweep is so 
Jincar dat the different marker points can be approxianatedon the scape screen with 
case, For mostaligoment work, this methods fost and easy. If greater accuracy 
is desired, the following method can he used to calibrate the horizontal ace for 
exact frequency points, 

Connect the SM152 to the oseiorcope without any signal going Imo the deteetoe inp 
Jock. Depress the 41.25 and 44,25 marker buccong and adjust the cuning xo that the 
hvarkers appear onthe seppescreca. Adjust the nscilloscope horizontal gain so that 
he trace is cight equal divisions long. Adjust the sweep width control, the waning 
coniral, and the sweepdireetion switch until the 41,25 marker Is onthe line ketween 
lve second and third divisions and the 44. 25 marker is an the line between the fifth 
ant sixth divisions, See figure 24, Now shift the position of the horizontal trace 
With Ure nscilloxeope horizancal centering coneral nne fourth of a division toe right. 
The Jincs en the scope screen are now exaeteven megaherts points of 3 through 47 
Miiz as shown an figure 25. Any freq this rame may now be found by asing 
the markings on the scope serect, 


IGURE 24 


CALIBRATION OF 
SCOPE SCREEN 
IN EVEN WHE 


rount 25 


Usingthe above methodather markers maybe 
other frequency ranges. 


odo calibrate te 


CALIBRATION OF 
SCOPE SCREEN 


#5 Mill warker js required in sume aligamentprocedecs. ALough 
udlirecty available from the SMIS2 the 45 MIkz poitton a respoose 
Vand accurately deterniimad, beeause It ts exactly half way be= 

49.79 nuurkers which are available, It is noc necessary 10 cil- 

brute the horizomal sweep todetermine the 43 Milz potut, just judge where the half 

way print is located, 


USING AN EXTERNAL MARKER GENERATOR 


Amesteroal ta si may be used wit 
onnoctea tothe SMIS2 through the exter 
thio provision, couple a 


be SM152 to provide a marker poine 
The signal from the markor generator is 

marker juckou the front panel, To use 
oul into the external mirker jack and depress the external 


oiurkey kuton on che right side of the from panel. The external marker frequency 
Quill mor appwar as a regular birdie marker one Fespouse curve, when i is within 


Ue sep Frespieney Tange of the SMLS2. Ie it ix not within this range, the tuning 
cunttol ‘sill have to be tuned until the marker appears, or the marker generauor ade 

the parker appeare on Ure scope screen. A variable marker generator 
Jaloscillaiur may be used fo provide te external marker signal, “Te input 
int be 25millivalts or more Wiha UUpedance of 50 Lo DGohMs to Match che inpuc 
Of lie SMML82. 


LF_SPOT_ALIGNMENT 


Siig 
eats 
the 8 


nett thar du: W transformers be prewet before swoop. 
of therecciver jy started. Unis alsuholds true of the waps in many cases. 
Wa Wap 3s off, it can alfece the overall response curve of the set. ‘To use 
ign bhand of the SMI>2 proceed ag follows 


F the RF cable using the 2922 mai 
cs deserabed in “CONNECTING 


ing pad 10 the mixer 
SM152 FOR ALIGNMENT 


ibe ur test 


Hot the Rage sveitch af die SMIS2 1 Ure IP SPOT BAND, 


3, Conm ct abias supply 
uisacturer of (he Sek 


 shorcout the EF AGC test point as recommen by the 


J. Disable the tuner by placing fe beuween chanwels oF siitet 
ihm IE 


gto the UH position 
ner is use, 


i Comnest 4 OG voltnwter to the video detector load resisto 


6. Set Mik: TUNING dial eo each of the Ua 
Wap tor a minimum reading on 


trequencies and adjust the associated 


7, Ser the TUNING dial to each yf dhe IP transfociner teeque 
J I transformer for maximum vead: 


ive listed 
1g On the melee, 


nx adjust 
he assucta 


Vine Stil presctall uf theteapy aml IF iransformers inthe IF system, and very alten 
Will bring the [F response very close to the Gal rossi 


Nic HES 


“Vie Ibs cranston 


JURVE CHECK outliicd un a precesting sectinn shogld now be mae, 
ners can be touched up for de best response curve, 


Not: It ie 4 simply mau 
tf sligitly can be casi 


to check the accuracy of the IF SPOT band, sod if at is 
« back on with ta: FREQUENCY CAL control oa the rear 


2» 


of the SMI52._ Wikha scope hookeet uy 


tothe SMIS2 Just push in all uf dic IF marker 
buttons and look for zero beats = 


8 You tune through each of the marker trendenc les 
TUNER ALIGNMENT 


‘The SMIS2 covers the entire VHT and UNF hand of frequencies 
heck our and align TV tuners. ‘Two high band VIE and two love bun! Will: channel 
markers that axe most often referred to in service literature, are provided om the 
SMIS2.. To check out a VIIP tuner for alignment, connect the SMI ot ay feller 


Kin bf Seat ew 


VIF TUNER ALIGNMENT 


1. Connect the RF cable terminated wi 
terminals of the wner. 


A the 39G22 matching pd tothe WEE antenten 


2. Apply 2 voltsofhias, we the mac 
fine. If the tuner i a tube type, 
voltage is applied, 


Hers recommended level, ttl tur AGE 
he blas is negative; if olid state, 2 positive 


3. IC the tuner has an Ri teat point, connect the red Jead from 
probe tothis point. Some tuners 
probe. Use the 


1 the 3923 
isethe TF output jack, requir 


a vkorpo 
iue lead from the 39G23 at this pains 


4. Comneet the weope vertical input lead to the SCOPE: V jack on the M82 
5. Set the SMiS2 Range ewiteh to the 110 - 230 ME 


ange ar the 
to the center of channe) 10.as marked on the dial. Set the TY tuner 
10, 


Depress the CHIO marker button inthe RY MARKIR scetion and the 4 
button inthe IF marker section, ‘The curve should appear nn 
The tuner response curve is aike shown on the front pancl 
the ‘TV tuner tay have to be adjusted slightly to bring the respwans curve aed 
markers to the right point as shown. 


5 Marker 


FIGURE 26 IDEAL RF RESPONSE CURVE OF TUNER 


Note: Hoth the upper and lower side boils of the 4.8 Mitz sound carrier are present 
in the marker system, and it is posaible 10 mistunc the TV to the lower oh 
To insure that you are tuned properly, tune the channel 10 marker t the 
the scrcen, andincrease the frequency from the SMIS2 by turning the: TlNINe 
ieolclockwise, “The channel 10 marker should move to the left. W mat, reverse the 
‘sweep direction swich. ‘The TY can then he properly tuned hy plicing the channel 
10 marker on the left side of the remponse curve. 


Chanuels 4, 5 lay be checked inthe same nua 
dnijustawot, the converter grid immers or RF wimmers canbe wuched up © give 
the proper display on ta: scope screen, “The SM152 can alse be usial 10 adjust the 
scillator Ininuners to pul the fine tuning in the center of its range. 


r. Hany channel requires 


Ne TUNER CHG 


Tuetilll wer de checked by applying signal wo ake 1 
the deleeioe 


1. Conner the KF cable termutnaced with dre 3¥G2 ¢ 


tora dads on the TV. 


OUP aptenna 


tching pa 10 


dort the: scopes weetieal Iyput Jeu to the SCOPE! V jack on the SM1S2. 


Une red lead from the 99G 


eweror pre 


Wo the ouIput of she video 


1. Coniivt a bias uo the UF AGO text poi 
lor tile receivers. Sulid State recolver 


of approxuuncely 2.10 3 volts negative 


encrally require @ positive vwliage. 


b, det the SMID2 KANGHE switch ww 440-920 Mite andl tune to die low end of thu: bad 
Swecporidih shaukl be svt at maximum untiia response isoblainedand then should 
we feshivesd watt the Pepe: 8 


6. Tunes TY UID toner co march the tuning of the SM152 uncil a response is seen 
mn the scons. Cralally increase the frequency of both the SMIS2 and the TV 
‘until the entire tHE boon! hiss been covered, always kevpiogg Wie response in view 
hii ds scope. RapKI elacgus In respanse dmpliceake ag some paris of the band 
thaieawea “sackean Inthe nee. Prequeney or chandel uxlication on the tuner 
shwitht be eluce 4 the andieation on the SMS: 


7. The SAMIS2 does the Calta ated fourth tarinobie of une 110 ~ 230 Mlle range for 
the ULE awcp. Ie will also be possible Wo obtain a response cure using Ue 
this: Sarina ofthe LU > 230 Mila band, This third harmonic will tne hewween 
Si) ail O00 Mille winch covers the ower portion of the UE bund. It us easy 0 
dlistigutsh betwen the thind harmonic and the fourth harmonic because Ube third 

Irhiweni’ Will be somewhat stronger Uhan the fourth, an the third harmonic wil) 
low the calibrations on the dial. ‘To be gure that you are using dhe fourth 
ke SMI32 and the TV oct so channel Ld and the response curve 

i appear on the scope, If you do not get the response curve, just rock the 

tou the SMIS2a0d the TY setbackand forth until the response curve appears. 

iw response curve should appear within 6 channels af the calibrations on the 


When lis proper harmonic ts cane! ip for UNE, you will also noce a rather Large 
Freshen: sauve fron the UNE caner under tse at 720 Mlle, “This is due ua he teed 
Ghewaglio! te CME oscillator inthe qiney aad nukes this section of the band question 
bh tor aligninens paepasus. This will caver only two fo three channels ann will mot 
litiect the uelalhwcus af the SMLS2 at UE 


FM ALIGNMENT WITH THE SMIS2 

(Ghoplete abgumcnt of the RE and IY amplifiers in PM receivers cau be performed 
Zawuyp marker generator. ‘The SMIS2 will provide the RF signa 

1106 M12 sehen Uwe eanyge SWUM 16 set an dhe SO to 12U megahertz band, 


Fu 


‘and Will provide the 10.7 Mitz swept IP align c 
hervz band, The 10.7 MIlz marker tas automatic 100 Kila whke markers of 10.4 
Miz and 10.8 Mllz when che button is depressed. A nonswept 10,7 MIL crystal 
‘controlled signal is also available from che 10.7 MIlz jacken the front arv'l. Ali 
ment of the FM siereo receiver shiukd he performed wt 
receiver 1e.a monophonic type, the 10,7 crystal 


he manep sig IC Uke 
al fro the jack nv 


SWEEP ALAGNMENT OF THE IP: 


sweep alignment of the EM receiver [F ie best as the bamlwidth can bs. seen ar 
sade wide enough to gotall a the HM signal urrough. like se esyeckstly. 
{n stereo asthe bandwidthof the sigoal is wider thanthe nrmal mewypsnic Fs 
nal andrequires a wider bandwidth ia tye IE amplifier. To Sep 
ceiver, follow ese simple steps: 


th 


1. Connect the RF cable from the SM1S2 teeminated with the 8YG22 pa 
the FM receiver by eapacity coupling Into the mixer 
pointas indicated by the manufaciirer, Insotid stat 
pf the mixer transistor or the gate, if an FET is use, 


hinge po bs 
sroraily tee txt 


2. Sot the Range switch onthe SMES to the LM ~ 58 Mt range and teins Uo 8 


Ww. 
spat marked on Ure dial, 


3, Set the sweep width to about 5 ineRAhere, 


4. Tune the FM recelver eo around LO Miz of some qu 


5. Comect the Red lead of she WG2Ideteetor probe to ane sles of tho wate d 
or 10 the center tap of the last transformer in a discriminator circuit 


6. Connect the scope vertical fay fhe SCOPL Y jack on the feodt panel 


7. Adjust the RF coarse and fine controls onthe SMIS2for a resmsnse cure On the 
scope. Depress the 10.7 Mliz PM IF marker button, “The markers should (atl 
as shown infigure 27 if the [F je In proper alignment. The EF tiinsfurnict slugs 
should be adjusted for a peak at 10.7 with the 100 Kil. limit markers at cqptal 
amplitude a8 shown, 


Remove the Red leaf the 39628 detector probe amleanneet 119 the avin Out 
putof the detector cirewit, ‘The "S” curve as shown in figure 28 should exe a= 
hear onthe scope sercen, Adjust the secondary of the (dusformer (i piake the 
10.7 MHz marker fall on the base line of the eurve and the 10.6 ant 10.8 MEZ 
markers equal distance from the base line for bert symmetry. 


me 
Fox DELECTOR 


nraure 27 Pt 
fa i RESPORRE CURVE “S' cunve F 


PEAKING (Lf 


11 WITH THE 10.7 Milz CRYSTAL SIGNAL 


nomaplinis reccivers, (he UF transformers can simply be peaked for maximum 


aul at 10,7 Mir, using che signal from che 10,7 MIlz ou Jack on the front panel of 
the SMUS2, 


2. Plage 4 [ead Into the 10.7 Ml Out jack and connect & 220 pl ey the red 
load. Commie du cathe mixer tube siektur tothe mixer fest point as unicated 
milacaier. The blick lea! ig connected to the chassis yround or com= 

as close & the mixer injection poli as possible, 


high impedance meter auch us dhe 
the disceinsinaca Uanstormer oF 


fecore PEM (0 the center tap of 
fone side of the ratio detector. Adjust Whe 
oriney slugs for masionunn reaiog, an ce HELE, 


Kemovs the owter from the de 
of thy dewewe. Hy 
Uanstormer lor 2 


cor and connect the lead to che auatio ourpus point 
er scale meter willl best. Adjust ihe dewwctor 
o reading on the meter. ‘The reading wil be pusitive un one 
side of the Ze¥o poincust negative on the other. ‘Ihe polne thac gives: uo voltage 
OF & Ze¢o reading is he COFFecL pom. 


MAINTENANCE 


DISASSEMBLY INSTRUCTIONS 


boy calebration uf the tarluas KP tans and other iaccrnal adjustments, cic SMIS2 
Aiuut be remawal tram its ease, ‘To remaveeke: SMIS2 Crom the case, follow these 
tej: 


Ho Set the SMLS2 face down on tbe bunch und remove the three serews holding the 
hottie nf the tune panel fo the ee. 


2. Remuve the Ute screws holding the back of die case to the classi: 


ly te the ease ave 
L parts for saljustin 


from te ebasssis aud panel. “This will expose the in= 
Laval maintenadee. 


Alter the case has bee 


yumoved, the differeat boards and assemblies can be sake 
part tor verviee tuvevssary. Hach boast or scetion is listed below separately. 


CUNTKOL, BOA? 


Yo remove the comtrol hoard for ser 


, simply remove the four screws, one ut 
sulut uw kvwer left baud corner as the screw also 

When remouoting the board, be sure that the 
eunsisior is remauntal iu the same manner 


TUNER 


the tuner is wasily removed from the sal 
screws, noe ateach ed af the war. Th 
Hao ascilLtor boards. 


chassis by simply removing the to 
5 will expose the amplifier board and the 


Ny Amplifier Loard way’ be venue fox sevice ay follows: 


aie 


L. Remove the seven connectors on the top of the 


2. Remove the four screws holding the board from the lop of the tuner. 


Unsolder the flter lead at the one earner of the board and the boar is now free 
from the cuner 


IConly the dual gate MOSFET ix to be replaced, the amplifier bowed thoes not have 
tobe removed from the tuner. ‘The MOSFET ts mounted ia a socket and can 
moved by opening the tuner aral exposing the céreuit boards, 


‘The two oscillator boards are eyelet hmarde and do not actually need to be renewed 
for service as allof the connections can be reached from che tp af the Ieond, Tw 
eyelet boards are mounted by a single nut holding a feed-through capaciierr aid 
lack soldered connections. When removing the hoards, it will Iv: nce 
move the pickup loop. 


ALC FOARD 


‘The Automatic Level Control hoard is mounied on the attenuator switely onl most 
poinix cane reached for service withqut removing the board. Ifyou wixh fe Femi 
the board, ic is held hy 1wo screws to che bracket on the atcenumtur switch. The 
heavy wire coming from the rear of the attenuator switch 10 the botten of the ALC 
board will have to be unsaklered at the board, 


MARKER HOARD AND DIAL STIUNGING 


rat be renvaveed 


‘The marker board can be removed for servicing, and m He shoul 
be necessary to restring the band switch or tuning asseimblies. ys Lire: te 
following are all that ate necessary for marker board removal, All fone 5 
necessary if a dial cord is to be replaced. 


Le Remove the three screws balding the push Butlons Us ibe frone panel 


2, Remove the rine screws hi 


ding. the marker board to the main chassis, 


3. Remove the four screws holding the main chassis to the 
Two are located near the contr 


weehanival chassis, 
board and the other eo near thee toner 


‘The main chassis fs pulled Yack ant pulled away Iron the marker board, This 
WIIl expose the marker board and the dial mechs 


MMLOT LAMP REPLACEMEN’ 


‘To replac 

its case. 

1. Set the RANGE switeh to thé 
plate on the dial drum, 

2, Remove the two screws holing this plate to the drum and liftaway front the deum. 


‘This will expose the two pilot lamps in their hoklers, Replace with number 31 
bolo. 


the pilot hunps Illuminating the dial of the SMIS2, reimeve the anit teeny 


SPOT BANDpositinn, “This will exper tine amet 


ALIGNMENT INSTRUC 
iuipment Needed: 
Le Oscilloscope suctt as the Sencore PS148 or equivalent 


ONS HOR "PIL SMI52 


2, Sigua) generator covering 10 to 240 Mita with pro~ 
visions for crystal check polis, 

Vole meter with 15 megohm input smpedance such 

as thw Sencore , PET49 or equivatent. 

4.108 vole meter wit a mimuwm sensiuvity of 10 
millivols, 


The following is the complete aligmaent procedure tor 
the SMI52, [only a check or realigoment of a parcie~ 
blur band or sectwn 19 required, there is na need 10 
go through the complete procedure. Allow at least 10 
Moutes Waep1 up © realigninencol the S152 
to insure stability of all cireuins. Use printed & 

‘of die varivus controls. 


30; aga the 


be < 
(ane) 


Ome — a 
FicuRt 90 

Sue UNF OSCILATORS AND FILTER TAYOUT 

Lain 

Cee 


Howat 29 
‘MARKER FC. BOARO LAYOUT 


93) 
Cau) 


G Fig oes 
ac 


FIGURE 31 Flours 22 
RE AMPLIFIER RE BOARD LAYOUT ALC PC AOA LAYOUY 


n 


CONTROL FE. BOARO LAYOUT 


INTERNAL ADJUSTMENTS. 


pow SuPLY: 


‘urtint Luniting conteol R37L un the control board fully clockwi 
1a 15 megolint meer f the 24 volt ling, You can use the positive cil of 
ue the 21 Weyelet on the board 
the 21 ¥ AD}, KPA on the comrol board till the meter reads 24 volts 
the setey Ww the W® volt fine, You Cun use ome em of C32) uF connect 
yekct marked 60 V on the board 
0H VAD), R360 nu the control board until the meter ready GO volts. 
Repeat steps 2 theotigh $a second tine as some slight dnteracdion is common. 
Connect the: meter (0'the 24 vole Hing and phic a LWW ohm 2 sagt resistor from 
“21 volt point (© yround, 
Adjust he CUI LIM. control R471 on thy coaceal board uotit the 24 yale Line 
ropes us 23 volta, Tis sets up the cus rent limiting cireuit “ 


For she sullowing alignment of the RE hands, these prelimieary steps are required. 
Dace ins set up is made, uy farther adjesuncnr nf the controls listed wall be nade 
“tically noted in the procedure, 
) Coamcct the vertical input of the ascilloscope Ki the SCOPE ¥ jack on the front 
the SMIS2, det the horizomal seleciur switch of the scope to LINE. It 
‘ope ho no Lune position, ase the SCOPE IT signal runs the SMLB2 lor he 
21 {iu he cope 


0 dis SWEEP WIDTH ail MARKER HEIGHE coocrots to snaximum and she 
MANALAC WIDVHT awiteh 0 WIDE, 


Note: In calibrating the encls of the RP bands you will be observing a marker un 
the oscilloscope and cenicring iton the trace. ‘To get the mnst acenrate adjust” 
ment, reduce the SWEEP WIDTH after a marker in obtain, Unk expants the 
center of the trace, permiteing precise centering of the marker, 


3, Insert the oveput of an external signal generator inte the EXT MRK jack an the 
root panel ard depress the EXT MER bution. 


4, Set the FREQ CAL contro} locatedan the rear of the SMIS210 thephy sical center 
of ies range. 


10/40 85 Mltz Rand Adjustment 


Set the RANGE switch to he 10 (0 $5 Mil bandand the TUNING enniral 
pointer rests directly on 10) 0n the dia 


til the 


2 Set the cxternal generator to TOMHZ, A marker should now appear 9 
sercen on the Baseline. Adjust the 10 Miz adjuns, RSIS until this 1 
centered onthe senpe screen, Ifno marker is visible, rotate the 1!) 
Until the marker is seen om the scope screen and then center mark: 


1e scope 
ker ie 
adjust 


3. Set the TUNING concral until the pointer rests sin Sh an the estervat a 
fo 55 Mifz. 


4, Gonter the marker seen on the scope with Me SS Mit adjust RAS, 


‘This sees wy the 10 w $8 MHZ band, There is 1 inter 
Miz adjuecments, but the 10 Milz adjustment « 


ction borwwen 
affect all other RE bands, 


adignrven 
sstive SMUS2, 


Tels a goul idea to recheck the 10 Mifz adjuctmentperionlicalty during 
for any possibledrift, A good fast check iz towse the 10,7 Mil? cey 


Slnply set the TUNING contro} until the pointer reste om the 10.7 ret mark ow the 
dial and depress the 10.7 Mlle marker button. Three markers will s 


fae os the 


scope screen with the 10.7 being the larger center marker. 'Uhismarker shovkg fall 
in the center of the scope sercen if the 10 Miz adjustment haz not crifted.. TF die 


ply cen 


adjustment is off, the 10.7 Milz. crystal can be used to pai it hack on 
tering the marker ag belore with the dial set to 10.7, 


80 to: 120 Mil Band Adjustment 


1 ch to the $01 to 120 MUfz band and thes ‘PHINING 
the poinzer rests on the 50 on che dial. 
2. Set the external generator io $0 MIlz, 
3. Center the resultant marker on the scope screen with the 80 Miz ADL. RA"2. 
4 


Secthe external generator to 120 Mliz anv adjust the TUNING contra! sthe pint 

er rests on J2) an the dial. Center 1s 

wih te 120 Miz AD}, R338, 

5. Repeat steps Lthrough 4 tie or thre 
will Interact, 


ines lor hest accuracy, ats 


moconrols 


110 to 230 Mz Bowel Adjustinent 


1, Set the RANGE smite tothe 110 to 2X) MIlz band ard adjust the HRS contyal 


fo the pointer rests on 10 on the dial, 


as 


2. Sethe cxivroal generator to 110 Mela 
AL Genser (le renuttuan marker on die scope screen with dhe 110 MIZ. ADJ, RAG, 
LSet dhe esternal yeneratur lo 230 Miz ani adjust the TUNING on the SM 42 so the 

ust ui 250 onthe dial. Cemer the resullam markee with the 230 Mlle 
sb 


fe controls Will sieraet. 


Lo See MC IANGE, owutel athe BF SPOT ALI 
So ihe poten eH on 3M on the Wish 

Set the external generator ta 39 Ml 

8 Adjust tie a9 MH AL, R330 for the progey null. ‘The mull be noted ag a uap 
bowecntwo Linge beats, You sill ote tais as you slowly rotate 1330 from ane 
en to the adler. Piest a large bear will aceur ane then drop off sharply toa 
grassy horizon grace, Then as you contume & ten the adjustment, the beat 
Wil Herease sharply again, "The point between the Co heals 2s sored on tae 
foe as Ne euEr ert Setting Of ne adjusianeAe 

§. Seche vrernalnencraiar © 48 Miz atu adjust the TUNING control othe poinger 
Fests nd AB on the a 

5. Adu tied MILZADI 
Files 

fo Hepeat stops | ukenagh 3-t9 ae three rinses as the controls: will smteract wih 
veadh ater 


ban! wn adjust the TUNING control 


until the proper mulliv centeredas previously des= 


Hiv na Had Adiivols RE outpue level 


J. Mer the RANGL senteh (oe 140 to 230) Me band and adjust the TUNING comtrol 
cov ths: Padte rests ab 14 MUKZ On ek 
2. Ser he Ry OUTPUT COARSE and RV FINE gontrols 6 max 


3. Cooncchan RE voliescirca the ouput! the SMLS2 using the 73 ohm oumpuceaite, 

om, ss Hie SIND aby enatctuagg pad, he BE Nolimeter should have 75 ohins 

1. Atjuer ce RI Gutpor (ith the BLANKING ewitsh on the saan of the SM182 Hel 

enon the Making) las a reading, of LOU nalliles using RAGS Tocated on che 

Land on the attomiatar svatch 

5. Tura the REFINE como) fully gotmter clockwise wo ananianans and adyst RAO 

fonds AL.C gst fox seading of 1U millivolts while boli the BLANKING 5 
feel to rome the blaming. 


Miso hua AML ostmne 
For warhorsligameni, the conection fron the front panel al the SMIS2 so the seupe 
wan iniwvbe rennid, Hoth the yerehealaad horLacoral inputs of the seope will be used 


crn lsat patter Us, 


1. Canwect the Her oneal tnputa dhe scope toshe collecior oC TRIM, the 0.5 Mlle 


Foscubuve. The horizontal input will be lett here for the adjustments ot 
1.5, ain! 6 Mlle cus. 

2 Vio artical inpit af the seope tn the Center tap of ehe LS Mb coil on 
ic mmnkes bed, The euler lap ean be located by the (wished wires going (© 
Jooual fae all turee eile laces toward the troat patel. 

4. With the scope atkiched at above, aust dhe 1.5 Miz coil until you have Uhree 
Thninos one peaks on is Lissajous pattern as stivwn in figure 344 

1. Next cuuuect the scope vertical Input w the cencer tap of the 4.5 Mblz coil and 


adjust shecyil aes peaks ag shown in Gyre 34 He sure dae youave the Hine 


a6 


peaks as the coil will tune to eight seul ten which will he the wrong fecquency, 
5, Next connect the seve: vertical Input ia the wenter toh nf thes f Nbic col ae ale 
just for 12 peaks as shoswn In fignire 34C, 


OOO | 000000000 | DoCOCDDDONNA 


A) vain (eiasnne (€) sme 


FIGURE 24 


For setting the 3. 08 and 4.08 Mitx markers, 


the horizontal input koa wil! He yeinoweAl 
fad the scope set to the 0 Kz s 


soup range 


L. With the scope set to the 500 KiFz sweep range, pur the vertical input jie 
the collector of the 3.5% Miiz oscillator, ‘THIGH, ‘This is the junctinn of RI 24 
and £125 near the crystal. Set the FINE ‘sweep control on te sere bat evr 
eyetes are displayed on the scape screen ad locket! 4h, 
Connect te scope vertical input lesd tthe eenicr tab of the 3.08 MIEz gail aval 
Adjust the coil unit six cycle are jacked tn pa tie sere 
to be extreinely accurate at this tine ax the coils will 
a more precise setting, 
Connect the verticaT input of the Scope to the CoMeY tab Of the ALON MEF woill 
adjust the slug for cighteycles asthe sevecn, 
alone with the 3.08 for ebeee prrectinw weet 


2. 


ne WU nal neeesaayy 
Peake again tater for 


his: Cuil wil ako be peaked late 


ne 


Nowthe scope will be connected back en the SCOPE Y jackand thehned/nnal selector 

switeh ser to line position as in normal sweep aligiient sel np. Sct the RANGE, 

siiteh to the 10°55 Miz band and the TUNING dial lo 43 Mita. The SWEEP WED ELT 

Control, MARKER WIDTH comtroland MARKER HEIGHT conerat are se ts masinn 

J. Depress the 45.75 Millz mnarker bution on the from jane! aml sudjel svanslan ser 
TINS for maxitsun height af the marker wn the scope screen 

2. Depress the 42.17 Mllz marker bution. Te merker mayer may mol appeat on 
thescope screen. Adjust THD4 unsilthe marker appears andpeass at snesinuin 

3. Depress the 3.08 and 4.08marker buttons. Peak 1103 for maginiam 4.108 mar ker 
nthe scope scveen. You camalsa gobmek ates clay and peak lly inthe. 1S 
oscillator efreuit for maximuin.Acjuss TIS ant 1.106 inthe 3.08 sei nan foe 
snvaxioum J.08 marker, These markers should he ena distance tron the 3.3% 
marker on the sereen, Expand and recenter te trace by reshw iri: thu seu 
width and adjusting de TUNING control td center the 3.38 marker nn ihe seve 
You ean now measure dhe distance hetween the 40am 9.098 ui keds tote 3. 38 
marker: 

4. Release the 3.08, 3, 5¥and 4.08 marker tutions and depres 47 asad 
markes butions, ° Adjust ‘T07 for maximum 47, 2 parker onthe screen. Repeak 
1UN2, the 2.5 Mltz coil for mayinuenat this trme ats, while sbeerving the Tes 


Marker. Adjust ‘T1O6 for maximum 44.28 marker nn te 
25 and & 


rniarkors should be equal distance From the 45.74 ney eer on th 
Seope screen. This insy be checked hy expaiiling ated reeerer ins the owen i st 
Uescr ited when checking the 3,8 and 4.08 markers 

5. Release the 47. 25 marier jntton ant depress the 41,28 yarker busin. Ades 
transformer [102 for maxim 1, 28 marker onthe scopsscreen,. Thesistanee 


perween the a, 25 andl, 25 1na ke 


relied Mllz, ail berweenthe di! Dyamad s30)5 


a 


is1.5 Mila, “Tochesk she 41,25 mae 
hayley as the tS. 79 nuarker 
fh. Depuass the 99.79 mrxker boon sol adjust LOL Jor praxununn s9arker beset 
es L1O8, theo MEEZ collat dls tiefor Muxiunum height ofthe 2.75 ark: 
Mis uistanse buovecn the 39.78 aml 4L. 39 macker will be tha ease ae the 
fsa henson tie di. 25 anil 45.75 markers 


Stshould be twice as far from the As, 25 


Aligamentof tie RP markers willrequire feeding o signal feo onecternal generator 
Ingo she EXY MKR jack om tle front panel of une M152. 


1. hae the MANGLE evutcls to che 60 19 120 Mix bated ard the: TUNING control to 


thane! on te ial 

2. Setthe external signal generacor co 67, 25 Milzent depress the [EXT MKR Bution, 
With the TUNING conirel, center Unis marker ou the scope sc1zen 

3, Depress tle Ciaonel duarke buctus audavjust L1G? upill @e marker comcwes 
wih the exierdil marker. L107 Le nimingedan che daane) + push buttow switels 

£. Set tie ontwenalaigial goneroror 77, 25 Mife and the TUNING go G9 SM157 © 


ral wenler the resuleant sar kee 

i. Depress he channel $ niarker butten and achuse L1G8 unt she marker coinexles 
swith Oe ester nad marker 
jt the external generator (© [3,28 Ml¥2 aul rhe RANGE switebon the SMLS2 1 

lie Hin 230 Mita ben. Ve TUNING coutral shuld be get «@ channel 19, aad 
tho exteceal mar ay Goterad 8 ie goopo Berens, 

7. Pencess ine channel 1Osiaz ker bugion anfedjust LADD uodil die snou'ker coincides 
‘sith the exieenal ava ker 

Sel the estuttal generator 6 201, 25 MI ana the LINING contra! on channed 13 

Si cemtsy the ester nal bias 

9, Tehirersthe channel 23 marker bution sedauet 1110 ual dhe murky ei 
feith the external nstrkeron tine scope wereen 


ibe Ass 


Phe WMecusl suieep Wid odlastinENE GAA HUW be Sot Up using, BE er ystal markers 
gustetstul ley the SMILS2 miele avetion. 


1. Changst the scope vertical Input and horizontal input to the respective jackson 
the fren panel of the SMA. 

2. Sel he KANE swatel to the LO 6 95 MMi2 bal, (ye HIRING epntrul to abou 44 
Sills ano tie SWEEP WITT go monimue. 

2. Tapruta dhe 47. 266i l# snaviarbuitoa smleenice the muoker atte eecpe aereen 
sith ihe USING contrsl. Plipthe SWEE DIRECTION ewiceh ued aed lorch 1 
Fo suv fies jou have dhe meter centered, If che marker does not move when 
le sitieit is Lipped back ud tort, the marser ts centered 

J. With dis 47.25 Sille anaaker centered, depress hy 99,73 marker uLon, This 

thor 43 7-5 Silbeaway from the 47-25 Mite maskce and ehould faib ae the eu 

[ihe Senpetrace Auhust the iiternalsweap width eontvol RISP ante hls Ms 

Ee talle ol the ont ol the race, Flip the sweep direction switch w be sure thar 

tie marker Will appear athe oppostie endos the trace ‘shen the sweep direction 

st revel sea 


Dice aie bev adjustments for sweep phase uy the SMA52, one for compensation of 

Us thirizn tal of the sevpe Usedand tg elher fo cumpensate and adjust the phase be~ 

Foam the blank and the sweep sigaat. The exlevaalpliase controls adjusted trst 
wa en Uses ute plidse 4s juste 


3 


up 3 he jveton af MB a aoletee wie antes wnat mips eet 
seletior switch wo External : eee ; 
fae garg Inchon signctd oe 3 uh 
8, Depress the 45,75 ard 42.17 morkers-anl adjusethe TONIC well ve mar 

ye seneted ont seoye eave, Set SHEL GTI hai 


DIAL STRINGING INSTRUCTIONS 


1 on AhE He past 


Hots adjust 


‘The dial siringing.on the SVi152 is simple and eazy to up Hever necessary. 
systcm is compose of three separaiedclerel Inops, the al loop, hy 
ind the RANGE: switch leap. Hach of these isseal separately be 


me 
THINING oop 


‘The Dial Loop 


Thy. clial loop fe formed team 4 37 inch (1/2 inch allowed for sath 
25 ciamwvier con- stretchable dial cord.” t Is wot necessary to ac ually eneneie 
the cord, Because the Joop can ix made the correct Heng: hy merely follows the 
stringing pracedare cuctined telenr. See Figure 35, 


of kno) peewee 


Leap the cont acauo he laee plley nest 9 renal nh NEN 
trol shaft tage (3) Limes, i 

2, Thee the covd rime the pulley to the leat ten serosa pines 

4 aero ae te epoe ply 


ess the coil stout he pulley snoueted ‘en Uke Lak Sprnx. While rnainvainiy 
ateneion un die cord, tie the two eile rogethiar so thae fe ersten pulls he pulfey 
phe sorine up aoe 1/4 of anit Irom she Feion of the rnsehuneol lass 
cle mounted! on, 


@sinne cor 15 sHown 


nat 


aC) 
wee cone snoue wena! 


URE 25 
STRINGING THE GAL POINTER cOaD 


twats extremes, the policy should paws each einl of ttre Ah 


Hoty the strtie, shuakd be slipped around! th: large pulley umtal ¢ does, 


hip the scrim around dhe syst 
pice the ki unreety belonsl the poi 
theg 

Winn tie 


Hosa the ead of the aha) nua 


Lal poner string os replaced, 


Funny Convo! Loot 


teal ar the tac 


Soup 


While observing the rear of Ue tn 


ite, conteo pulley aual turn the contrat full COW 
444 AEM slop plate wit 

om ie fett sule (When viewed trom the rear) aint the tuning, shaft 

lel eit the Chassis umd cogayes the stop plate, “Tighten the set 


theta 


Tacs Hust Maa a ine cant 
pulley Gab wher de stop plate 
Wrap «tll 62/4 torn srvound 
oy 

sth 
Ga 

aca lari 
Lm toe th 


n st 


van 


Fhe way 


Unit! de know i 
y no that Lis Ioeked benwwen Eo Labs om 


28.31 hae ayprosuman 
vy field replacenwatit will he ster to thread tie cout ay re 


and 


tus area of the pointe 


# vonicol fully counter clockwise, the pointes should rest about 1/4 
Whew die TUNING control is rotates 


1H inarkings equally and 


tke positiun of the TUNING potentiometer 
checked by dewerthed under restrimging ob the TUNING control. 


1 ling which deives tie caning Comtsol is “locked” w batle the woing 
© control shaft pulley f© prevent slipping when che dial end stop 1 


23 3/4 ancl 


wen the set screw om the 
Powision the dial pointer, 
olpulley as shown i Pigure 3 


replacement dial cord, hookit over the conte) 
ng it CC 
w front part 
A scpariiing te from and rear pulleys, being sure dit tension 
tle 


# axound the Large pulley. 
the wining sbaft pulley. “Bring tt 


ses the Btup plate. 


rolpulley into Ure opensog and Ue 


i¢ tah from which you started. Wrap i¢ around the tab Grice 
ng 18 prevent AL fruity louwening. 


fy UveF the beginning part of the cord onto the tab opposite 


G)rosmon asseaaee (sunee coniRo. fu cow) 


LURING SMART A, 


OwlGRi epee, 
ORR ) 


S10" Mate 


@ me cowr0 ws 


@® one yuire arowno raicee 
Ts 


© spas sangaeson 


ofo Taanistens tow FONT TO 
Bear rey tem SOT 


STRINGING THE TUNING CONTROL CORD 


40 


Now that the TUNING concrolis strung, the potentiometer must be set se th 


tiers 


will not be any dend spots within the actual cuning range of the dial, With ye SMI52 
off and not plugged into the tine, follow these steps 


A 


Connect an ohm mecer from the center tab (alue load) of the tnings poet Uke 
white wire, and set the THNING comtrol until the pointer vests dircetly weer. the 
first mark on the left hand side of the dial (viewed {rum the fran) a 
the resistance, 

Connect the lead from the ohn meter connected to the whice seine 
Wire of the TUNING pot arid adjust the TUNING control until the point ie 
fon the last mark on the right hand side of the dial and measure that resistane 
Loosen the set screw in the large pulley and adjust the pot from the sinall bole 
in the bracket onthe pulley until the resistances atthe twvextiereso! the Canie 
ial are about equal, 


lhe Range Switch Loop) 


‘The Range Switch loop controls the turning of the «rum co thar the proper seate 
visible in the window when the RANGE switeh ie rotated. 


Rois By 
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 @arasees 


@ rosore ona teow cuasss 


exon | owes 


JT @cennes na sence 


gare omen arotmgonie 
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Ome sare 


Figume 37 
STRINGING THE RANGE SWITCH CORD 


Prepare adial cord into a loop with 29 1/2 Inches ciroumforence. Wh 
ing the cord before tying allow a little extra for te knot (appresiens: 
inch). Try to be very exact un the size of the loo. 

Remove the screw holding the wningdrum tothe mechanical ch 
drum out to expase the pulley end. 

Glue the knot of the prepared dial cord loop to the center hub of dhe pul 
posite the set screw. Wait for the gluc to dry hefore procersling. 

The cord goes around the pulley hub and through the epering ye oul 
knot glued to the hub will keep it from slipping. Wrap the tw sit 


Ly one 


cont pout 


of lve loop 


a 


/4 9 suv avout the ploy in opposive diyetfons, Re 
cid to loge ps co trons he pale 
Shretuly roach drum go nat aie CHROMA baad shows in te font. S&C he 
TeaWw net voTee CHIRON ta 
6. Teens cianig from the ate ofthe ead dum palley closest to te front panel 
1 hilo pully wo the boon sits ofthe RANGE atch ley. 
SIM caning fron ta ke of the dial drum pelleylurdhest trons the panel 
oc ver Ue upur hier pulley tothe top side of the RANGE ach pulley, 
‘Meu su a tne curd avouua ie RANGE sltch pulley 3/4 ol 9 tara ih op- 
jo Ctreethaes si being he renniting sal pare oF the fo 48 AeoUgh Ws 
sion the sl ofthe pulley al book cover Ove of Ure tab 
Min imp ino ite spring from one of the cords going wo ee pulley tab 
rub ont 
TANG ! switch: ty the LIQ - 230 Milz bund. if the scale is not centered 
thus panchainiyt lmseuhe sor scrow onthe dials pulley, center ie aeale 


jount the dew being, 


goes over the low 


CIRCUIT DESCRIPTION 


The teavore SMIS2 Sweep an! Marker ator ig a real breakthrough in sweep 
Aliganuont equipment, Uliea incar sweep, Hat KV ouput, crystal controtled markers 
“ikl ceo pst injection of the markers, all ia one compact package, Let's sce how 
inis canbe aceumplisivd. Refer © tieblock siagrane in figure 38 and the Schematic 
Sheet disring the tollowing explana 


Vy “theca of the SMIA2 fa the wuner, The fundameocal RIE frequency ouuput of LO 
tr JAD Baile us crcared by te difference frequencies of two ULF osciliacors, Hoth 
oscillators ote varicup diodes, The sweep oscillator operates 
AL a conter frequency of approximately 750 Mite aud cau be swept a maximum of 
7.9 Mllaalnve ated below the contr frequency dca OU raw, The Tuned asellalor 
Ss varisal letxcon SU and 740 MHz with the TUNING contro] and che band eye ad 
Jisthicnty a Uke conte) mused, “The tuned oscillator is. blanked at a 60 Hertz rate 
Fu that secxp infornuation will nocappear on dhe seope sereen diring retrace, 4 60 
He mine wave converted to a acquare wave inuhe blanking amplitier TRA0% is applied 
fo the base of th: ted ascillator TR202 to peewune oscillations during the neyative 
pall cycle, “The 60 Iz sine wave uscd 19 Sweep the Gxed oscillawr must Jog the 
ial tofurne the blanking signal by 90 degrees, so hat chy Rweep oscillator change: 
Loin is lowest freqiwncy lo ite higheat during the tine the blanking oscillator is 
Walinston, Mie SU degree pluise shit of tbe sweep signal is accomplished by the 
Pisa shift network and tbe internal phase sdyust R367- 


Peuiirullest Wi 


plcer 0 greatly reduce the UNF frequencies passed int the 
Thedificrence (frequency is alsa fed inte the sweep buffer em 


‘The difference signal from th 


vitier follower, ‘TR207 matches the impedance of the RE amplifier w the ate 
or, ‘The ourptiof the emitter follower feeds both the attenuator sviteh and dhe 
Autaratic Level Coutvut (ALC) erreult, 


u 


Suinples te RF ounpul of the emitter follower with a diode doubler 


2 


circuit. The resultantXG voltage is used to comteal the c: 
drain of the FET is tied co the second gate of the RI ampli 
tage becomes the controlling bias for the RF 
he hlas from the detector changes, changing the drat voltage of the CLT and the 
gain of the RF amplifier, A second FET connected lor constant current ope 
reases the gainol the ALCarpliticr and alse provides temperatvre comp 
‘The RF FIVE-CHROMA control on the front panel eantrois the canvduction af th 
and acts as a fine attenuator, contyolling the RE output of the RE ainplific 
between 10 and L00 millivolts. 


uetion ofan FET. ‘Uy 
fer an that the alrain val= 
nphifier. If the RI output changes, 


FET 
fren 


‘Tne Chroma sigeal is generaced by prosetcing the sweep width aml tuned oscillator 
frequency toproduce 242,17 signal swept a3 MLZ, nowlaxdding, n 45.78 eryscal cone 
trolled video carrier signal. ‘The Chroma signal is fed to the iticnulior aid! to th 
chroma amplifier consisting of R204 and TR20S. “The Chroma amplifjee mixes and 
mplifies the Wil ney prodkicing # 3,58 Mitz swept ai ct use 

“The ouput if taken from TR205, an emitter follower 
to prevent loading of die amplifier. Since the sigaal originates in the: RI sunplifier 
outpait level is controlled with the RF FINE-CHROMA control. 


‘The RF signa} from the SMIS2 is coupled through the atienuator switch eo the RI 
‘ouput jack. “The switch has four 20 db sieps of attenmmation, “Thue, th: It output 
signal can be controlled aver a total range of 10 19 100, 000 micrownits with the 
OUTPUTand RP FINE controls. This signal is coupled Inta the marching pa, 39622 
which macches the 75 olin oaiput of the generator tthe: 300 ohn ingait a the TV ud 
PM receivers, 


After the RF signal has gone through the various amplifiers in the reweiver unler 
alignment, the response curve is taken from the reeeiver with the $824 deeector 
probe and coupled inia the response amplifier. Whon he signal comes froin the 
‘video detector, itis coupled through an Leolation resistar co the response amplitice 
using the red lead of the 39623 probe, When the signal must be detector, as i the 
cease of the chroma bandpass amplifier, the blue lead couples the signal into a video, 
detector built into the 39G23 probe. The detected signal ig again coupled into the 
response amplifier. 


‘The response amplifier, R304 js a junction FET phase spliting amplifier that pro 
vides response curves of normal and inverted polarities. ‘The desived polarity for 
wiewing on the scope Is selected hy the fronc panel RESPONSE PATTERN switch 
The sigoal is then fed 19 the SCOPE V jack ep be coupled im Uke: vertical amplificr 
of the scape. 


A baseline clamp, ‘T309 is used lo prevent the baseline from shifting whe 
DC scope for sweep alignment. It is controlled by the blanking signal 30 
the cuned oscillator is turned off and no signal is present, TaN contact 
and keeps the scope base line from shifting during yetracc, 


fgavily 


Themarker generator for IF and Chroma markers uses signaliefeem three erysials, 
45.78 for the video carrie Miz for the color subeatrive and 0,3 Mltz, Th 
0.5 Milz crystal signal ix multiplied to form L.§, 4.8. and 6 Milz signals. These 

turn ave aged to generave the syumtcarvier andthe teapmarker freqsencies. "The 
0.5 Mz signal is also beat agaiust the 3,58 Mllz signal te fasun the 3.08 and 4.08 
Mile color sideband limits. ‘The resultant signals tre dhen mixed with the 4.75 
video carrier crystal signal and the oumputs ave deve lopedacrows toned transfor mers 
toform the [F markers, Whea the from pane! push buttoo isdepressca, the approp: 
rate signal is picked up and coupled to the birdie amplificr, The J.58 and the 4.5. 
sound subearricr markers arc picked up direcs when these Initio 


a 


ie a 1b chanel markers ace furuied by extreinel ve running 082 
Ors, Laxsiand Markers for Clkinels tau Sare gencraicilin one ostilltor stage 
by ciangiig coils. High Land puarkers fox Ghumels: £0 sunt 2 neva int 
PloSmtusciiiitor skiges Only aie KL mache is available at a Lime oo inverlockieg, 
josh bataniare uoake ‘Pie RE drexuoney ae couple tothe birdie amplifier wien 


Vic 10.7 MZ UMuineer ts composialuf a 10,7 Mz ergstal signa) und a tree run 

Jy Kile oseillawe aproduce 10.0, 10,2, aml 10. Mite markers. Whew the 
TW.) siile iether tatwouLsthgiececcsh tha 10,7 Billa nstrker anal the vwo lnsst was ke 
Cob are conplest tu the LisGivaniplitice, “The 10.7 Mz erystal signal is also made 
“onilhis iste: (rust gancl when the mutton ie depressed 


An wsternal marker wap abst be injected into che trent panel jack uid when the EXT 
Mii aston alsyessal, the treqdeney vuserte Js erupied to Ure bine anpisiies 


puta thy bintis winplidsir, “TRIB, the eweop saniple fran thesweep ily 
iro lier ant the marker signuls ue mixed cogetter, When the swept Bh 
duvet: barker frequency, «beat igereued. This beat ts amputied in 
je anglitiers TMZ and TRAC. The aiyplinst zero beat, or bible, ts 
Tea ty hie SUOFE V pack through @ frequency ScHECULNe LEEYONK (uw cout the 
Saal in timit tls sige wl she murkee- lu the NAR or nircow position, 
fe ortcenwly lime oo that the size of the marker I small while tn 
ie postion, a seater Ireaeuey ig passat an therefore a Jarger or wider 
jon un the seape sere, 


Jno power apply consists of (wu Fegulaled suppliee of 24 atid 60 volKS DC. Hact 
Jus ita ivay ocular the power sansa tal DC 48 derived 
one hull save roctsiee dad hess, The2e volecupply Usved seriesregulator atl 
plitier returetwe transistor yallha Zener uliode CR3OO providing the DC 
“unl cttor amplafier feanstsioy is 21 up with 
Tio give 24 les autpuat, the current drag trom, 
Jy Lak supplyeacces about HH Bilikimps, ticeur Fem Muskter sransisiwe TRIO? 
hits \eetvaming te bia un Hrs sevice passe Wanaioror THRGDG. ‘The doresised 
fins Sticathe nsvibs pase wraneisior vo eee iy contbetion ab Tower the ouput 
vihinge, Uareoy rakiciiy thecusyent. Vis prcets the poster supply and coo, 
poncats, ila shureshulel oceur onthe: 24 yule Hing. he 6 YolL supply uses a liane 
Rfalétoe teaisistor, TRSOs. Ihe shunt ropulsor reference 4s the 24 voll supply 
VEL 9 amp fuse fs Wseu An the prlimuy al tie power wabsfiarmer i proweet the power 
Taino ak santas of the SIMLS2. Tw pilot lampe beste the tuning eu) 
HMfeminsss aha sual wt abi act ag a palo Lhe 


SMI52. SWEEP & MARKER BLOCK DIAGRAM 


TROUBLE CHART 


If teouble Le ever experienced with te se con bx isolaued to a parc 
joular section of the unit by observing, } ousput through a celevision 
receiver Jini ating if youbaved Tespunse curve and/or markers on the scope screen, 
Se afimarkecs are intssing. “his will belp isolute the problem to a specific section 
for euecuit In that sectiun. 


‘he Pawer Supply sluukt always be checked first if any crouble is encountered, 
Jollages are nut correct, Uke eireuuls aiay not function properly and the tuning will 
healt, Vie power supply should be checked as follows: 


1. Check the 24 voltoupply. Leshould mesure 24 yults, plus ve minus .5 volts wit 
a mato! peak te peak ripple of 30 miivelts ewximum, ‘The ripple will be a 
scjdare Wavedue lo the blanking circuit. Whentthe Moaking switch is depressed, 
the squire wave will Visappear and the ripple shoukt be 20 mitlivolts or less. 
Tedd wale ‘Should measure G@volis, plus or minus] volewitha maximum 
ripple nh 30, 


AC nw power supply bs correctuud operating acthe righe voltages, proceed (0 isolate 
the prablein with dhe folluwing chart, ‘The Uansisiors and FETS can be ebecked i 
the with ai ul-eircust transistor tester suchas the Sencare TEIS1. 


GAUSH_ AND ACTION 


1. on your of SMIS2, Su 
road Adjustments. 


Rewer FREQ ¢ 
seetion on I 


PROUNL 


One ot nipre markers nis 


No 
Chroma or [E bands 


89,75 
Anas 
41.67 
4217 
42.67 
44.25 
47.25, 


roma markers on 


NU 


ACTION 


Cheek inte 
Iranstor 
as follow: 
Check CRIOT. F103, aunt THOT 
Cheek CRIO2, “THA, amt TH02 
Check CRIOS, “TRNAS, aeal TOL 
Cheek CRIO# and F104 

heck CRIOS. TRIOS, aml 


‘aul Lyansissirs seth wares amt 
8 w8lth obi meter fin wach martes 


Chek TRIOK with Cansisuw wster, Cher’ 
circuit with meter for defective cone 


45.75 nod 42, 
visible, 


ar kor s only 


39.75, 41,25, 44.28 
markers miei. 


amd 47.2 


Channels 4 anor 5 
sulssing, 


c 
ntaving, 


No FM mi 


ers, 


marke 


annels 10 aml/or J:3 markers 


RIOD andl anweeiated chrenit 


‘Cheek TRIO and axsnetated este 


heck TRIN and aKsnefare cinenie 


tC uo RF ovsput can be measured with RI 
volimeter, the ALC circuit, RF amp, (1206) 
‘or RF Out (VR2O7) ean be defective, Ifa 

10 Ouiput cam be measured vith RF volumerer, 
‘check the 39623 probe and TRSO4 


“The UIIE oscillators RID) or TR202 not 
working, Check with field streagih meter on 
UIE for vadiauon pickyp, oF ebeck output with 
RE voltmeter anu pickup oop. IC UNE 
oveillatore working, check F309 with 
ransisior tester. 


Bo Kesporse curse or markers 


markers Check sweep sample connection on wner, may 
be luose. TR203, TRSU2, or TR3O3 may be 
defective, Check transistors and cireutts 


sponse curse, bat 


Mo wlan bling GRSOL (y shorted or 'TKO} 48 oot conducting. 


uth snarkers, but Chroma, ‘TRIO, the 45.75 crystal oseillator not 
RU aml EM inaesecrs all good, working. Check transistor and cireult. 


Weak Mu hor 4 


‘ve ealibrativa Instructions under Internal 
Aaljusinient section of mackal, 


‘oa 


10.7 FM markers OK bul mo 


OAKEY. limit markers 


Cheek TRELZ areal assneiatcd circ 


Cheek and repeak all mark 


sransfoenier 


Spurious Markers 


marker may appear arnuyd 720 Miz Inthe HIE tam awl one a 
in the 110 to 230 Milz hao. 
the real birdie marker. 


sure sHether the 


marker isa desived marker or not, tora eff allt 
the SMI52. Any marker then lett an dy mane 5 
{orn the marker you ae Interested nl ton by IN 
Button a few times and noting w! ieee 


r “The spurtone marker wilfalse tune acres. the 
ata different rate than (he realinsrker when the TUNING dial 
spurious marker will genera: 


response curw 
le sources wl these epurio 
ue markers in the 


Pe, pat hey a 
MIS2. Ararher large bird, 

nal TMD) n 10 MEH 
rower yh le thn 


The spurious marker will be 


steely 
ake real marker 


tneve faster 


ie spuriou 


ker, Vist ean as 


pe the corneet marker $1 
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